Handwashing with soap (HWWS) may be one of the most cost-effective means of preventing infection in developing countries. However, HWWS is rare in these settings. We reviewed the results of formative research studies from 11 countries so as to understand the planned, motivated and habitual factors involved in HWWS. On average, only 17% of child caretakers HWWS after the toilet. Handwash 'habits' were generally not inculcated at an early age. Key 'motivations' for handwashing were disgust, nurture, comfort and affiliation. Fear of disease generally did not motivate handwashing, except transiently in the case of epidemics such as cholera. 'Plans' involving handwashing included to improve family health and to teach children good manners. Environmental barriers were few as soap was available in almost every household, as was water. Because much handwashing is habitual, self-report of the factors determining it is unreliable. Candidate strategies for promoting HWWS include creating social norms, highlighting disgust of dirty hands and teaching children HWWS as good manners. Dividing the factors that determine health-related behaviour into planned, motivated and habitual categories provides a simple, but comprehensive conceptual model. The habitual aspects of many health-relevant behaviours require further study.
Introduction
Infectious diseases affect the world unequally. Sixtytwo percent of all deaths in Africa and 31% of all deaths in Southeast Asia are caused by infections (Global Health Council, 2005) . At the same time, only 5% of all deaths in Europe are from infectious causes. A half of all child deaths each year are due to diarrhoea and acute respiratory infections, both of which are transmitted from person to person during everyday interaction, through droplet and airborne spread, through skin contact and through contamination of the environment [1] . One of the most important ways of preventing these infections is handwashing with soap (HWWS).
Current epidemiological evidence indicates that HWWS prevents about 30-47% of child diarrhoeas [2, 3] and 23% of respiratory infections [4, 5] . A recent comprehensive review ranked hygiene promotion, including handwashing, as the most cost-effective intervention to prevent disease, at a cost of ;$3.4 for each disability-adjusted life year saved [6] . HWWS also prevents infection in HIV-positive individuals [7] . HWWS is not, however, a common practice. Hands are washed with soap on only about 5-15% of key occasions (such as after the toilet or after cleaning up a child) [8] . One study in the UK found that only 43% of mothers washed their hands with soap after changing a dirty nappy [9] .
Though increasing resources are being brought to bear on the problem, changing deep-seated, private, morally charged and culturally embedded hygiene practices is a difficult and uncertain process. Large-scale handwash promotion programmes that move away from the common assumption that imparting knowledge about germs and disease will change behaviour are needed. Previous studies of handwashing behaviour, for example in hospitals and among food handlers in developed countries, have confined themselves to using versions of standard models such as the Health Belief Model [10] , the Theory of Reasoned Action [11] and the Theory of Planned Behaviour [12] or extensions of it [13] , which tend to focus on cognitive and rational reasons for handwashing [14] [15] [16] . We have argued that a broader disciplinary approach to behaviour change, which embraces emotional, habitual and cultural factors, as well as rationality, is needed [9, 17, 18] .
In this paper, we present the results of a series of formative research (FR) studies that used the perspectives and methods of medical and biological anthropology, as well as of consumer science to help elucidate a range of factors associated with risky hygiene behaviour. Thirteen studies were carried out in 11 developing countries. The research aimed to provide the insights needed to develop strategies for changing handwashing behaviour [19] [20] [21] . The study findings are analysed using a simple but comprehensive conceptual framework that incorporates planned, motivated and habitual as well as environmental determinants of behaviour. We compare the results across cultures and extract lessons for programmes designed to promote handwashing. We then discuss the utility of this broader framework for studies of health-related behaviour and consider where gaps remain in our knowledge.
Methods
This review collects the results of 13 FR studies from Ghana, Kerala State in India, Kenya, Kyrgyzstan, Madagascar, Peru, Senegal, Tanzania, Uganda, Vietnam and the Sichuan and Shaanxi Provinces of China. The studies were carried out for the purposes of designing large-scale or national handwashing promotion programmes for child carers in domestic settings. All but one of the studies were carried out in connection with the Global Public-Private Partnership for Handwashing (PPPHW) (http://www.globalhandwashing.org/) [22] , the exception being a study carried out in Kyrgyzstan prior to the formation of the PPPHW (see table 1 ).
The studies used a variety of methods developed mainly in the anthropological tradition of qualitative research aiming to provide an emic view of behaviour [23] . Further epidemiological, health psychological and consumer science research techniques were added, full details of which have been provided elsewhere [23] [24] [25] . Briefly, the studies used structured observations (Method 1) to measure current practice, since self-report of handwashing has poor validity [26, 27] . This involved the direct observation of carer and family handwashing practices, usually for a 3-hour period in the morning, and recording it using a structured format. Observational studies either covered small samples of households, so as to provide a picture of current practices, or larger samples (400+), so as to provide a baseline against which to measure later changes in handwashing behaviour. Behaviour trials (Method 2) involved other volunteer mothers being given soap and being asked to carry out HWWS for a period of 7 or 10 days, followed by an in-depth debriefing interview. Focus Group discussions (FGDs) (Method 3) with target mothers employed a variety of exercises to elicit active participation including soap attribute ranking [28] , discussion of motivational images, story telling and word elicitation [25] . Key informants (Method 4) included village elders, health workers and teachers.
Research contractors were recruited to carry out the fieldwork in each country and they developed and pre-tested their own versions of the study instruments. We analysed the transcripts from FGDs, in-depth and key informant interviews from the original data and from the completed reports by tabulating all relevant extracts according to their theme using our conceptual framework. This is shown in Fig. 1 . Following recent thinking in social and evolutionary psychology and neuroscience, we assign behaviour to three types of discrete but interacting causes [29] [30] [31] [32] [33] . These are cognitive or executive control which produces 'planned' behaviour, the reward system which produces 'motivated' behaviour [34] and automatic or reflexive control which is responsible for 'habitual' behaviour [35] . Finally, we divide the environmental factors that influence behaviour into three components: 'social', 'physical' and 'biological'. We assume that salient changes in the environment lead to changes in the brain which can lead to changes in behaviour. We provide full definitions of the terms we use and the way in which we employ them in Table II. The analysis followed standard qualitative methodologies of thematic ordering and interpretation [23] to identify tractable factors that can positively influence handwashing behaviour.
Results

What are current handwashing practices?
Table III sets out the rates of handwashing by child caregiver (usually the mother) at critical moments as directly observed by fieldworkers in each country. On average, only 17% washed their hands with soap after the toilet/going for defecation, a further 45% on average used water alone. Handwashing with plain water was in the order of three times more common than HWWS. HWWS tended to be higher after defecation and after handling stools and lower before feeding the child and before handling food/drinks.
Handwashing: why?
We classed people's explanations of the causes of their handwashing behaviour as (i) habitual, (ii) motivated or (iii) planned, following the definitions of Table II .
Habit
The most primitive psychological system involved in handwashing behaviour is 'habit', which is learnt, automated behaviour that can be regularly triggered by a particular cue [36] . Table IV shows  how mothers often ascribed handwashing (HW) habits to what they were taught when they were young. The habit of washing with plain water was much more frequent than HWWS and sometimes occurred as a part of religious ritual, a special form of habit [37] 
Motivation
The motivations concerning HWWS that emerged from the transcripts were disgust, nurture, status, affiliation, attraction, comfort and fear. Table V  provides typical examples of relevant extracts. 'Disgust' emerged as a motivator of handwashing in all the studies. Hands had to be washed when they became contaminated with organic material that was dirty, foul or smelly. The most commonly mentioned contaminants were faeces, fish, urine, bodily fluids and rotten or dead items. Faeces were found to be particularly repulsive. For some, Planned, motivated and habitual hygiene the smell or sight of faeces alone was enough to motivate handwashing, while others related that hands that had not obviously contacted faecal material during toileting did not need washing.
Disgust also related to status and affiliation; respondents said that one cannot be dirty and disgusting and still be acceptable or respected in society. For example, a Senegalese mother said: Tanzania: the figures quoted are the same as the observation was based on whether the person assisting the index child washed their hands after wiping a child's bottom or cleaning child's faeces. b Kenya: note high figures for HWWS are thought to be a temporary response to a cholera epidemic and a current government handwash campaign and hence have not been used in the calculation of averages.
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When you are dirty you shouldn't go out or meet people-you risk contaminating them or upsetting them with nauseous smells 'Comfort' emerged as a motivation for handwashing in all the studies. People valued having a skin that is free not just of disgusting substances but also of matter such as earth, charcoal, wetness, stains or oily residues. Comfort resided both in being able to sense cleanliness directly, but also as a state of mind: being clean implied inner comfort, freshness, readiness for anything, confidence and purity. People were discomfited by having hands that could leave other things dirty when touched (including during social contacts). Soap was often only thought to be needed for the removal of especially clinging material such as oily food or stains. For example, a Tanzanian mother said:
Hands should also be clean, for example when you touch charcoal and then wash your hands without soap, they will not be clean for some charcoal will still be left on your hands, the hands will therefore not look good.
The most appropriate time to use soap for handwashing was often said to be after eating, to remove sticky food residues-the least important occasion for HWWS, from a public health perspective.
Many women claimed to enjoy the perfumed smell of clean hands after using toilet soap. However, in a number of countries (Ghana and Uganda) the perfume was said to spoil the taste of the food if soap was used before eating.
'Nurture' was, not surprisingly, a key motivation for our target groups, the caretakers of young children. When asked to describe the things that were most important to them, women almost always placed children first. Loving and caring for a child was among the most rewarding things a mother could do and the source of her greatest pleasure and satisfaction. Mothers felt a keen responsibility and a duty, frequently using words such as 'ought' and 'should', to ensure the smooth functioning of the family, to keep the child growing well and for it to be correctly educated.
Educating children, both in the formal system, but also informally at home to have good manners and be a good member of society, was a priority for mothers. Daughters have to be taught to be good wives and mothers. According to a Senegalese key informant:
Apprenticeship for married life begins early. By the example of illustrious ancestors and glorious women in their family tradition, girls learn the arts of seduction, the art of keeping the attention of their husband, and the more subtle art of appearing to submit to marital authority.
However, mothers also felt that running off to wash hands should not get in the way of a child's immediate need for comfort or assistance (Uganda and Vietnam). HWWS was, indeed, rare before feeding a child (5% on average). Though mothers 
Setting
Illustrative quotes Ghana 'Anytime I am at home I use soap and water to wash hands since it is the upbringing I was given. ' 'That is what I do ever since I was a child, I remember when I was a child, they kept telling me to wash my hands with water, but they never mentioned soap.' Madagascar 'Hand washing with soap is not a habit round here.' Kerala 'By doing that [HWWS] kids will learn good habits as they follow what we do.' Peru 'They end up being like they were taught, if they were dirty growing up, they'll stay that way when they're big: if they were clean they will stay that way.' Uganda 'Us Muslims who have been taught from childhood that one must first wash (kutawaaza) with water in the kettle or jerrican that is within the latrine and use soap after leaving the latrine' Vietnam 'All people here have the same habit, it's common' Kenya 'So many times I forgot to use the soap but the one I rarely forgot was after visiting the toilet because with that I am used, though I wash with water only, but as days went by I got used to washing with this soap'
Planned, motivated and habitual hygiene 'Washing hands to fit in is very common with us here' (Uganda) '. and you know cleanliness is next to Godliness and when you live well with the community, it does you a lot of good' (Kenya) 'HWWS is . the ''respectable'' thing to do' (Vietnam) 'I will say that neatness is very important and good too. Because when you are dirty and go near others, they will say that you smell bad.' (Uganda) 'But you see the problem here is when you are clean, people say you want to be different from them and they hate you' (Uganda) V. A. Curtis et al.
agreed that it was logical that HWWS could protect the health of the child, the immediate nurture motivation to care for or feed a hungry child, whatever the current state of one's hands, seemed to take precedence. Status All the reports showed that people were driven to behave in ways that enhanced their social 'status'. Being seen to be clean could lead to being admired and respected, and a clean child was regarded as an ambassador from the family to society at large. On the other hand, being labelled as 'dirty' was thought shameful and to be avoided at all costs. However, some respondents raised the concern that if they HWWS, they might be seen as being too clean, as trying to get above themselves (Kenya).
HWWS is a private affair and several respondents pointed out that as nobody could see if you had washed your hands or not, handwashing could not help one to enhance one's social standing. This may be why HWWS is often insisted upon at public functions or in restaurants in the study countries, but not when eating at home.
Affiliation Being a good member of society by joining in and by doing what everyone else is perceived to be doing is an important motive for handwashing. This helps ensure membership in the social group. Conformity with local social norms is known to be a powerful driver of behaviour [38] . Unfortunately, HWWS is rare in most of the investigated communities, therefore the normative motivation militates against it. One Ugandan mother explained the dilemma thus:
But you see the problem here is when you are clean, people say you want to be different from them and they hate you (Uganda)
On the other hand, people who are not clean are a threat to society and can be shunned and ostracized, a fate that most people fear greatly, since poverty forces them to have to depend on others.
Attraction Respondents discussed the question of whether clean hands could help make you more attractive to the opposite sex. Many agreed, for example:
You cannot caress your husband when your hands are dirty (Kenya) However, not all respondents were comfortable with discussing the idea that sexual 'attraction' might be related to HWWS, and there was a distinct variety of responses by country. Two types of culture were distinguishable-those for which female attractiveness was an important issue that was discussed openly and the seductive arts are taught by mothers to daughters (example.g. in Senegal). At the opposite pole was Uganda, where women presented themselves as God-fearing and did not wish Planned, motivated and habitual hygiene to appear to outcompete their 'sisters'. Their culture valued modesty and purity, where women were less ready to discuss the idea of sexual attraction as a motive for handwashing. However, we are again faced with the conundrum that although attraction is important, HWWS as a means to being attractive is not entirely plausible, since potential lovers do not necessarily notice whether hands are clean or not.
Fear When asked about their fears, child carers were concerned about immediate threats such as war, poverty and corruption. Specific health fears tended to cluster around life-threatening diseases and those that threaten adults, such as HIV/AIDS. Mothers were also worried about drug-taking and pregnancy in teenagers. When asked about hygiene-related diseases, immediate fears were related concerning epidemic cholera or typhoid. For example:
I must wash hands to protect them from disease as cholera. (Kenya) Some of the reports suggested that handwashing did increase during epidemics of cholera (Uganda, Senegal, Kenya and Peru). However, people said that they returned to their usual handwashing habits once this danger had passed. Having cholera in a household was both frightening and shamefulwith severe repercussions for the status of the family.
Diarrhoea in children was rarely mentioned spontaneously and was understood mostly as a symptom of some other condition, or as a largely benign fact of life that inevitably affects young children, rather than a source of fear. Handwashing could, however, play a role in achieving the longterm objective of living a healthy life-which we will discuss below.
Planning
We looked for evidence in the transcripts for ways in which caretakers constructed plans to use handwashing to help achieve some form of long-term end or objective. Such planned behaviour is distinct from motivated behaviour, which aims at shortterm reward, or habitual behaviour which is automatic and cue-based, as we have discussed above.
The transcripts pointed to three ways in which handwashing could help in the achievement of long-term objectives. First, handwashing could help to provide a platform of good health for all the family. Second, handwashing was sometimes being carried out for the sake of beneficial supernatural objectives such as being in a state of religious purity or of having 'good luck'. Third, caretakers made plans to teach children handwashing so as to socialize them correctly. In each case, there was a chain of logically connected representations which linked handwashing to some form of long-term beneficial objective. We also found examples where handwashing gets in the way of achieving longterm plans.
Health as a long-term objective is often described as being instrumental in meeting other objectives, such as being beautiful, or saving money. For example, the report from Senegal stated:
Women are particularly careful to protect themselves from illness. They fear that disease might affect their body and so spoil the beauty of their face or the elegance of their deportment. (Senegal).
Note that we make a distinction between health as a long-term objective, and the threat of epidemic disease, such as cholera, as an immediate danger that can motivate handwashing directly ('fear' motive-see above).
We found flaws in the chain of belief/knowledge that linked handwashing to long-term beneficial outcomes. Though knowledge about the germ theory of disease was found to be widespread in all the country studies, germs remained essentially abstract, since they are invisible and undetectable. Further, mothers have learnt that poor hygiene causes 'diarrhoea' (or the equivalent local term for loose motions) in children, yet mothers often did not recognize this condition as a disease; for them diarrhoea is just a symptom, either of normal child development (e.g. teething) or of another underlying disease. Diarrhoea was neither seen as lifethreatening nor was it seen as being relevant to one's own children, and it was thought to be mild V. A. Curtis et al.
and self-limiting, hence unlikely to lead to other adverse outcomes. Thus, the chain of associations that would make it worthwhile to go to the trouble of washing hands with soap, because of distant and uncertain benefits associated with preventing child diarrhoea, and hence the possible serious illness or loss of the child is probably too tenuous to cause mothers to make conscious plans to always carry it out.
The reports provided some evidence of the importance of hygiene in the achievement of religious and other supernatural objectives. While handwashing ritual is a part of religious devotion for Muslims, respondents were divided as to whether soap should have a place in a practice that is prescribed in detail in religious texts. In Madagascan tradition, future outcomes are assured through building tombs for the ancestors and sacrificing cattle; all available funds are used for this priority, and it was thought that buying soap could detract from such investment in the future. In Uganda, it was stated that handwashing is something one does after returning from a burial, after contact with the dead. Hence, to associate handwashing with contact with infants would be tantamount to bringing bad luck on the child. In Senegal, various local traditions suggest that soap can bring bad luck, reduce life expectancy or harm a pregnant woman.
These beliefs involving handwashing's possible outcomes are diverse and specific to local cultures, as one would expect. Mothers, however, often explicitly devalued such beliefs to the interviewers, labelling them as superstitions, and claiming that they did not affect their own behaviour.
Finally, we found evidence that some mothers did plan to introduce HWWS to their children as a part of a plan to teach them good manners, to socialize them as well-accepted members of the community (Table VI) .
The environment
In Table VII , we have collated information from the reports about environmental factors that influence handwashing practice. We have divided these into social, biological and physical factors which either positively influence the practice of HWWS or constrain it.
Physical factors that affected the practice of HWWS included water, soap and toilets. Water provision varied widely, both between and within countries. All households had enough water for daily use, but some said they had to use it carefully because obtaining it was either expensive or involved labour or queueing. Soap availability was, however, excellent and was present in 95% or more of households in all the studies that recorded it. The soap was often an unperfumed laundry bar; toilet soap was rarer and was sometimes referred to as a luxury or beauty product, to be bought sparingly and conserved carefully. Soap bars could be kept wrapped up, or kept out of reach, to save them from being 'wasted' by other family members, from being dirtied or from being eaten by domestic animals.
Not having a specific location, especially after leaving the toilet, was clearly a major environmental constraint to HWWS. While Kyrgyz mothers were proud of their Soviet-era washstands, Chinese households often had cheap washstands (<$10) with a place for soap, water bowl and towel and Peruvian mothers tended to have sinks and taps, in other countries handwash facilities were rare. Soap tended to be kept in kitchen areas and in bathrooms, sometimes on the ground in plastic colander-like holders. Water was often only available if one made an effort to go and fetch it, and even then, to wash both hands with soap while pouring water from a container requires some dexterity. In Uganda, efforts had been made to promote 'tippy-taps'-home made water dispensers for handwashing.
Social factors influencing caregiver handwashing behaviour included local culture, beliefs, traditions and norms, which are promulgated through social structures such as the family, neighbours, local social organizations, government health workers, schools and mass media. We have explored above how the perception of norms such as the rarity of handwashing and the desire to follow local tradition can motivate or demotivate HWWS (via 'affiliation' and status) and through planning.
Planned, motivated and habitual hygiene Social factors varied from country to country, for example in most cases women controlled the family soap budget, but in some families it was the responsibility of fathers (Senegal) or of mothersin-law (Kerala). In some countries, mothers were well connected with their society-the majority attending regular community meetings (Vietnam, Uganda and Senegal), but in others (China, Kyrgyzstan and Madagascar), there was little organized community activity. We found mixed attitudes to Government health workers, and in several countries we learnt that health and Non Government Organisation workers and other extension agents were often regarded as disdainful of poor folk, and hence unlikely to be effective as agents of behaviour change.
While school attendance has risen remarkably in the last decade, rising enrolment has stretched the 'I wash to guard against diseases because hands are the things used to do everything in the house. You may touch some dirty places and then pick a fruit and go ahead and feed it to the baby without washing hands. There, the baby will start to diarrhoea.' (Tanzania) 'There is gas from the toilet which can make us get germs' (Ghana) 'You wash your hands before eating: otherwise you get a stomach ache.' (Peru) 'Diarrhoea is caused by rain making the water dirty' (Kyrgyzstan) 'Or if we have defecated in such dirty toilets, bacteria will surely come into our body when we eat. Dirty toilet picture conveys that virus transfer by air is real' (Vietnam). 'Many children visit the traditional healer with the evil eye and diarrhoea.' (Kyrgyzstan) 'Soap also helps in the issue of preventing one from having lice on him/her. Soap and insects are repel each other' (Tanzania) Soap is said to cause colds and flu probably due to allergic reactions to it. (Tanzania Report). 'Women are particularly careful to protect themselves from illness. They fear that disease might affect their body and so spoil the beauty of their face or of the elegance of their deportment.' (Senegal Report) d 92% of caregivers know that hidden germs cause diarrhoea d 43% feel that a child cannot avoid getting diarrhoea. It is a normal part of growing up d 21% can tell if their hands are free of germs, just by looking at them (Kenya Report) Religious/supernatural objectives 'Before prayers. Because when we pray, there should be no stains on our hands and it has to be washed with soap.' (Kerala) 'Like I for instance, have to wash my hands and feet about 5 times before I go to pray in the mosque . when we visit the toilet, we have to wash using soap' (Tanzania) 'you can't use soap with the holy water for ablutions' (Senegal) 'Washing has to be practiced after a burial to wash away the connection with the departed person. This is very important in Baganda culture' (Uganda). 'You don't have to [WH before child] like you're from burial' (Uganda) 'soap makes luck run away' 'a pregnant woman should use less soap' 'In the Busoga tradition, they say you should not wash hands before holding the child. In that even a dirty person asks to carry a new born they cannot be denied since it is a belief that they are a blessing to the child' (Uganda) 'I also have to be clean not only my body but also my clothes so that my heart can also be pure and you know cleanliness is next to Godliness. ' ability of schools to provide anything other than the educational minimum; hence, hygiene was rarely given priority. Very few schools provided soap for pupil use. Mass media coverage has also grown dramatically in the past decade and TV reached the majority of respondents in all countries. Radio coverage was much more varied-ubiquitous in some countries, but patchy in others. Child caretakers consumed very little print media in any of the studies. HWWS featured rarely in the media, which adds to the problem that it is not perceived to be a social norm. Biological barriers to HWWS include lack of time and energy for handwashing, and being so busy that handwashing is forgotten. Living in a contaminated and smelly environment, with few or poorly maintained toilets, however, was described as providing a reminder to wash hands. Generally available difficult in a minority of remote communities, queueing and intermittent supply a problem for some. However, water specifically for handwashing was rarely located near toilet Cost Households varied greatly as to whether cost limited consumption for handwashing or not Soap Availability Available in >95% of all study households. However, soap often kept out of reach to save it from waste, spoiling or kept in cooking area Cost Toilet soaps were seen as expensive, as a luxury, laundry soaps were generally thought affordable Handwashing stands
Availability
Few households had handwash stands or specific handwashing locations near to toilets (except for Peru, Kyrgyzstan and China). Some Ugandan households had tippy taps and washstands. Note: it can be hard to HWWS without a tap, without someone to pour water for you. Toilets Location Public toilets or defecation grounds could be distant, making it hard to remember to HWWS on return Social Norms Rarity of HWWS HWWS generally not perceived as social norm, hence a disincentive Family Economic Usually mother controls soap budget, but in some cases it is father or mother-in-law.
Mothers have to balance a tight budget where soap may compete with other basic family necessities Community Organizations Membership rates varied, but caretakers often did not belong to formal groups or attend community meetings regularly. Religious attendance was more common. Health workers Low respect Sometimes seen as negligent or rude, hence their advice not attended to Schools Attendance School attendance has increased rapidly in the last few years with most children now attending. However, as a result, schools are overstretched and hygiene is not a priority Mass media Coverage TV coverage was surprisingly high and growing rapidly in most countries. Radio coverage was much more varied. Consumption of print media by child caretakers was low Handwashing visibility Low visibility of HWWS on TV. Growing awareness of germs from commercial advertising. Biological Other priorities for bodily effort/energy Time Mothers often complained they were too busy to HWWS, other duties were more urgent Effort Mothers complained of fatigue, for example, being too tired to HWWS after a day working in the fields Forgetting Though they know they should HWWS, mothers often said they just forget Faeces, urine Visible, 'smellable'
When faecal matter is visible or 'smellable', this can cue the need to HWWS. On the other hand: 'we live in a dirty environment, so why wash?' (Tanzania) Disease Visibility Mothers nowadays have less experience of children dying from infections Planned, motivated and habitual hygiene
Discussion
Implications of the findings
The FR reports reviewed here provided a rich seam of knowledge about handwashing, both in terms of what was actually practiced and the reasons why. Most painted a clear and colourful picture of what was happening in each country, and contributed original and useful insights towards the design of HWWS programmes. There were limitations as to what could be derived from the studies, which we discuss below. First, we look at the implications of these findings, and of other studies, for future programmes to promote HWWS.
Changing habits
The subject of habit is poorly addressed in the behaviour change literature, despite the fact that as much as 50% of daily activity may be habit driven [39, 40] . It seems likely that handwashing, like toothbrushing, occurs as component part of daily routines [18] and that these routines are often established from childhood [13] . Habits take time to establish, and mothers like to teach their children good habits. Ritual is a special form of habit associated with religious teaching, which again becomes automated after a period of being taught [37] . Habits are automatic reactions to particular cues, and more work is needed to understand exactly what these cues are for particular categories of handwashing behaviour. Naikoba et al. [15] found that placing posters in handwash locations in hospitals could be effective in cueing handwashing behaviour. Placing handwash facilities in sight of toilet exits may thus be helpful, though hard to achieve on a mass scale. Simple reminders displayed in the appropriate locations in homes may be more feasible. Mini-posters or stickers could be distributed free with wrappers by soap manufacturers, for example.
Utilizing motivations
Table VIII draws together our main findings about the motivations involved in HWWS and explains why we judge some as having more likely value than others in promoting handwashing. It appears that the motivations that could most easily be exploited in promotion campaigns are disgust and affiliation. Beyond this, comfort and nurture may also motivate handwashing. Our findings have something in common with Whitby et al. [13] who found that nurses in Australia were often motivated to wash hands by a sense of emotional dirtiness, for example after contact with the bodily fluids or genitals of patients, which can be equated to disgust. In the same study, the affiliation motive was also found to be important-handwash intentions were influenced by the perceived behavioural and injunctive norms of other health careworkers.
Stimulating planned behaviour
There are a number of reasons why people might plan to adopt HWWS as a step on the way to helping them to achieve long-term objectives. Local beliefs about being lucky or holy can provide reasons to adopt handwashing. However, once such behaviour becomes common in society, then it may no longer be due to individual planning but be sustained through local cultural norms (affiliation motive) and through ritualization (habit). Though mothers had a tendency to dismiss the importance of such local beliefs, they may still be important. If, for example it is a local norm not to do washing on a Wednesday, then such practices may still be followed, not because they are believed but because they are the local norm. Whether such traditional beliefs should form the target of a communications programme, would depend on how deeply embedded they were [41] .
Biomedical beliefs can certainly be changed; however, the story of the advance of germ theory over the centuries shows that there has been a long slow process of assimilation of new knowledge, often in parallel with or adapting to local belief systems [42] . It seems, however, that concentrating on changing beliefs about disease may not be an effective strategy for behaviour change. Enhanced knowledge about germ theory may remain in the category of 'school learning' and live alongside V. A. Curtis et al. many other concepts of disease causation [43] rather than replacing them. The fact that respondents often cited germ theory when asked why they wash their hands is likely to reflect the desire to give 'the right answer' to interviewers and to a post-rationalization of other motives they find hard to discern and report because handwashing behaviour is often habitual and hence carried out unconsciously. The causal chain for belief about diarrhoea is probably too long: the threat of a child catching a benign disease sometime in the future provides no immediate motivation to change a current practice in that instant. Hence enhancing knowledge about germs, without linking it to something that has plausible immediate value for mothers, is not likely to lead to higher levels of handwashing.
Inciting planned behaviour is a difficult task, requiring the individual to become convinced of plausible, high-value benefits, possibly undergo some sort of 'religious conversion' and then for the individual to make a conscious plan to carry it out. In this case, the individual would need to be convinced of a clear benefit and then need to acquire soap, a handwash stand and a water source and place it in a suitable location. They would need to make a commitment to use it (and perhaps to teach the whole family to use it). Eventually, through prolonged repetition, the planned behaviour will become habitual, triggered by specific cues (exiting the toilet, for example) and requiring less cognitive resource. This is known as the 'Implementation Intentions' approach and it has shown good results in improving problematic health-related behaviour such as dieting, exercise and smoking cessation on a small scale [44] . Whether such approaches can be made to work cost-effectively at a large scale, Planned, motivated and habitual hygiene however, remains in question. The best hope of a major change in planned behaviour might come at a life-changing event such as the birth of a new child, when a mother is biologically prepared to learn new habits [45] .
Changing the environment
Salient changes in the environment lead to changes in the brain, which lead to changes in behaviour. The task of the health promoter is therefore to identify the social, physical and biological factors that can lead to the desired changes, in this case, to regular HWWS. Changing physical factors on a large scale, such as the availability of water, requires long-term sustained investment and may be beyond the ability of a handwash campaign to deliver. Though people cite cost of water and soap as a problem, in fact, almost all people had soap and water available in their households, and HWWS does not utilize very much of either resource. One route to behaviour change might be to demonstrate how little soap and water are needed for effective handwashing.
Changing the social environment is feasible and could be cost-effective on a large scale. We have already discussed the importance of the affiliation motive in people's desire to conform to what are seen as the dominant local practices or norms. While changing actual normal practice may be a long and slow process, changing perceived norms may be easier. For example, if handwashing is regularly portrayed in mass media, in TV ads or on entertainment shows, for example the impression or normality is created. A second way is to use the power of injunctive norms. For example, in Uganda, only 14% HWWS after the toilet, but 84% felt that was what one should do. It should be possible to exploit this injunctive norm, to make people feel they ought to HWWS because others think you should. We suspect this approach may be very effective (this method has been used to great effect to change alcohol drinking practices [38] ). Campaigns should endeavour to give high visibility to HWWS as a social norm by creating the illusion that 'everyone's doing it'.
Biological factors such as lack of energy and being too busy are hard to influence in a large-scale health promotion programme. The above strategies have to overcome such negative factors so that caretakers assign a higher priority to HWWS.
Similarities and differences
Though there are clearly differences in handwashing practices and in the factors that determine them between countries, it is striking how similar findings were. As one might expect, social and physical environments were quite varied, as were cognitive factors such as local beliefs. Specific motivations, however, coalesced around a common universal set.
Limitations of the studies and methodological issues
The studies had a number of limitations. First of all, because the studies did not overlap perfectly in terms of design, comparison between countries was difficult. Some topics were explored in detail in some countries and ignored in others. Second, the studies were of uneven quality: some were well designed and analysed and some were less well conducted. Third, this review was based on summary reports, not the original data, which was not available in all cases. Hence, results have been filtered by the authors of the reports, and also through translation, which may have led to lost insight or bias.
Fourthly, and most importantly, these studies did not attempt to investigate the determinants of handwashing behaviour in a quantitative fashion, as is common in the practice of health psychology. We chose to use the qualitative methods of anthropology and consumer research because we found standard questionnaire-based methods too limiting. To understand planned behaviour, we needed to explore people's plans and objectives in more detail than is possible using quantitative methods. Motivated behaviour also is difficult to explore using questionnaires, particularly in countries without traditions of emotional literacy. Factors such as status, attraction and disgust often seem 'irrational' and are likely to be under-reported in questionnaire studies V. A. Curtis et al.
where respondents rather try to give the 'right' answer. Respondents seek to give a good impression to investigators and hence demonstrate their book learning-how much they know about germs, for example-when faced with questions about why they wash their hands [46] . Even when people can accurately recount their own motivations [47] , there are often good reasons not to do so. We saw, for example, how talking about sexual attraction is permissible in some cultures and not in others. As consumer researchers well know, even in cultures with strong traditions of exploring their own emotions, motivations can be hard to locate through introspection [25] . Humans everywhere tend to confabulate, that is to make up post hoc rationales for practices which have actually been determined unconsciously [48] .
We took a step forward here by making a priori predictions about the motivations that are likely to be relevant to handwashing and specifically seeking them out through indirect means such as use of motivational images and story telling about daily life.
Habits are especially difficult to elicit using standard quantitative methods because they are, by definition, unconscious and thus hard to report on. The cues responsible for habitual behaviour can probably only be elicited by detailed, in-depth, real-life studies of daily routines [18] .
The biggest drawback of the approach we have taken is therefore that we cannot statistically link reported brain factors to risk behaviour. Our approach rather followed the commercial model of in-depth exploration of plausible behavioural causes so as to generate insights that can be used for marketing campaigns.
This review employed a novel conceptual framework that is a product of both emergent findings from the field and an emerging consensus in the brain and behavioural sciences. Because the data pointed to factors involved in behaviour including emotional motivation and automated habit that could not be captured using standard models (e.g. the Health Belief Model, the Theory of Planned Behaviour), we built a new one. The theoretical aspects of our model derive from modern social psychology and biological anthropology, pinpointing biologically relevant natural kinds of behaviour that reflect real structures in brains [29] . We believe it to be a simple, but comprehensive, model that can be used in the study of many health-related behaviours, not just for hygiene, and in both rich and poor countries. It could also be adapted to quantitative factorial studies, where we expect it would perform at least as well as any other model currently employed in health psychology.
Conclusions
How to promote hygiene?
While HWWS can prevent infection and save many lives, it is still rare in many countries. Large-scale handwash promotion programmes that move away from the simplistic assumption that imparting knowledge about germs and disease will change behaviour are needed. The approach we set out here seeks to identify how handwashing can be slotted into the habitual, motivated and planned activities of the everyday lives of child caretakers in their own domestic environments.
The main practical implications from this review are as follows:
HWWS at key junctures, such as following the toilet, is rare. Handwashing practices are often automated and habitual, and established during childhood. Since HWWS is rare, the perception of this social norm encourages people 'not' to do it. Hence, one of the tasks of handwashing communication should be to make HWWS 'seem' common (billboards, advertisements, seen in TV dramas, etc). While fear of epidemics such as cholera can motivate handwashing, the motivation does not outlast the epidemic. Disgust can be a potent motivator of HWWS. Messages about the disgusting nature of the material that gets on hands in the toilet can encourage handwashing and be highly memorable [49] . While mothers may not make specific long-term plans to avoid disease, they do plan to teach the Planned, motivated and habitual hygiene social arts to their children. Persuading mothers that a child that washes hands with soap is demonstrating good manners may be an effective means of getting habits established early.
Finally, this review highlights the importance of continuing to develop the theory and practice of health promotion so as to be able to encompass concepts such as motivation, emotion and habit, in the light of emerging developments in psychology, anthropology and marketing.
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